Baker. Nickel(II) acetate tetrahydrate (Ni(OAc)2•4H2O) was obtained from BDH Chemicals.
Melting points (m.p.) were recorded with a capillary melting point apparatus (Thomas Hoover).
The recorded Rf values were determined by a standard thin-layer chromatography (TLC) procedure: 0.25 mm silica gel plates (Aldrich, 122785-25EA) eluted with chloroform/methanol (98:2).
NMR
1 H NMR (300 MHz) and 13 C NMR (75 MHz) spectra were recorded on a Varian 300
MHz spectrometer for 1-azidodocosane and docosan-1-amine at ambient temperature. 1 H NMR (500 MHz) and 13 C NMR (125 MHz) spectra were recorded on a Varian 500 spectrometer at ambient temperature for C12m, C14m, C16m, C18m, C22m and broad signal (br).
MS
For compounds C12m, C14m, C16m, C18m and C18p, mass spectrometric analysis was performed using a Waters Micromass, Quattro LC triple quadrupole mass spectrometer (Waters, Montreal, PQ, Canada). The instrument was operated using an ESI (electrospray ionization) source by direct injection with a syringe pump (50 µL syringe; flow rate: 1 µL/min).
The MS instrument was operated in the positive mode (ES+) and the data acquisition/analysis was carried out using Masslynx software version 4.01. Source working conditions were as follows: cone voltage: 20 V, Capillary voltage: 3.3 V, source temperature: 90 °C, desolvation temperature: 100 °C, desolvation gas flow rate: 220 L/hr, nitrogen: (99.9% purity, from cylinder). Mass spectrometric analysis of each compound: 1 mg of sample was dissolved in chloroform/ethanol (1:1; 100 mL). Prior to MS analysis, 1 mL of this solution was further diluted into acetonitrile/water (1:1; 10 mL).
For compounds C22NH2 and C22m, low resolution mass measurements were performed on a LC-MSD-Tof instrument from Agilent Technologies in positive electrospray. Aliquots of 0.1 S4 uL were injected into the mass spectrometer using a 0.5 mL/min flow of 75% methanol/ 25%
water mixture. The capillary voltage was set at 3000 V and mass spectra were acquired from 100 to 1000 m/z. 
Section 2. Synthesis and characterization:
The detailed synthesis procedure of (a-d) can be found elsewhere. docosan-1-amine: 3 1-Azidodocosane (3.41 g, 9.72 mmol) was dissolved in hexane (52 mL), followed by addition of 10% Pd/C (0.18 g). The mixture was shaken and hydrogenated at 62 psi at RT for 3 hours. After gravity filtration through Celite on a course glass frit, the filtrate was concentrated to give a white solid which was recrystallized from EtOAc to give the final white powder (2.45 g, 7.52 mmol; 77% 
Section 3. Double deck packing at chemisorbed interfaces
Although, we are the first to introduce the idea of the double deck packing of alkyl chain at physisorbed interface, at chemisorbed interfaces, similar double-deck packing has already been proposed. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . For the SAM δ phase besides the well known 'standing up' phase (φ) of alkanethiol SAMs at higher coverage, there is a stacked-lying down phase (δ) and an unstacked-lying down phase (β) existing at intermediate and low surface coverage, respectively.
From high-resolution STM images, the number of alkyl chains appears to be half as expected for the stacked-lying down phase (δ). [10] Sotthewes et al. found the depth of the troughs to be about twice the height for the β phase in comparison to the δ phase. [12] Wu et al. studied the dynamics of decanethiol self-assembled monolayers on Au and discovered that the δ phase has much lower dynamics than the β phase. They believe that the alkyl chains in the δ phase experience an even larger van der Waals interaction as compared to the alkyl chains in the β phase. [13] Furthermore, a direct observation of stacked alkyl chains has been reported using S7 UHV-STM. [11] All evidence is consistent with these proposed double-deck structural models.
Zeng et al. have even made use of these striped alkanethiol structures to immobilize C60. They found that C60 preferably adsorbed on the δ phase as opposed to the β phase stating that, 'the furrow created by the stacked packing of alkyl chains stabilized C60'. [6] From multiple evidence:
(i) direct STM visualization ( Figure 7 ) and (ii) multilayer growth ( Figure 9 ) and parallel evidence in chemisorbed systems, we proposed double-deck packing with unaccounted alkyl chains overlaying on top other alkyl chains as an alternative to the 'flying alkyl chain model'. [14] Two calibration methods are explained in this tutorial:
Method I:
Using one half-half image (or split image) -Imaging self-assembled monolayer (SAM) to midway followed by immediately changing the voltage to view the underlying graphite substrate. More reliable results are obtained after the instrument has been stabilized/equilibrated by repeating several scans in the same area.
Method II:
Requirement: 1) One SAM image, 2) one HOPG image
In this case, it is highly recommended for both images to have the same dimension, scan direction (both scan up or both scan down) and both images should be sequential.
N.B. calibration steps that are identical with those in the method are not repeated to save space.
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Method I:
Step Step 3: Zoom in:
Press Shift (to get a square selection tool) and hold the left mouse key to select a region of interest. The zoomed in figure should look like Figure S4 .4.
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Figure S4.4. Enlarged 2D FFT image
Step 4: Rotate 90°:
Using the rotation menu ( Figure S4 .5). Select Square Pixels (i.e. the y-axis will be multiplied by the same factor as the x-axis). After clicking on OK, a fully calibrated half-half image will look like Figure S4 .15.
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Figure S4.14. Recalibrate window Figure S4 .15. Fully calibrated half-half image.
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Method two:
The procedures of method two are very similar to method one. An illustrated procedure of method two is described below. (N.B. refer to method one for detailed repeated steps).
Step 1: Open one HOPG image and one SAM image:
The opened files will look like Figure S4 .19. Step 3: Zoom in:
Press Shift to draw a square, by holding left mouse key, which just fit the six HOPG spots.
More detail see Method One.
Step 5: Redimension the image:
If the original image is 512 × 512 by points, redimension the zoomed in image to the same resolution. More detail see Method One.
Step Calibrate the shape of the six HOPG spots as described in step 6 of method one. And continue rest of the calibration following the Method One.
One now can finally extract unit cell perimeters, β angle and the domain rotation with respect to underlying substrate from this fully calibrated image. One can then use properly measured unit cell perimeters to calibrate images that do not have HOPG references.
